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(54) ELECTRONIC PERCUSSION INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a player to easily 
change a timbre while playing on the electronic 
percussion instrument. 

SOLUTION: The electronic percussion instrument 
consists of a pad part 31 and a rim part 32 provided at 
its periphery; and the pad part 31 is provided with a pad 
sensor 34 which outputs a signal corresponding to a 
percussion and the rim part 32 is provided with a rim 
sensor 35 which detects, for example, whether or not 
there is a pressing force as a signal corresponding to the 
percussion. A sounding control means performs control 
so that when a sound is generated according to the 
signal from the pad sensor 34 which corresponds to the 
hitting force, the timbre is switched according to 
whether or not there is the pressing force from the rim 
sensor 35. Consequently, a different timbre is sounded 
according to whether the pad part 3 is hit with the rim 
sensor 35 pressed or without the depression. 
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* NOTICES * 

JPO and INPIT are not responsible for anydamages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 
5 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



10 [Claim(s)] 

[Claim l] The electronic percussion instrument equipped with the pronunciation 
control means which controls to pronounce in a tone which is different, respectively by 
the case do not indicate it as the case where the signal according to the blow outputted 
from said rim sensor shows a press condition when the pad section which has the pad 
15 sensor which outputs a signal according to a blow, the rim section which have the rim 
sensor which is formed in the perimeter of said pad section and outputs a signal 
according to a blow, and said pad section are hit. 

[Claim 2] The pad section which has the pad sensor which outputs a signal according 
to a blow, and the rim section which has the rim sensor which is formed in the 

20 perimeter of said pad section and outputs a signal according to a blow, When 
pronouncing synchronizing with the blow event of said pad section, it pronounces in 
the tone according to the condition of a signal according to the blow from said rim 
sensor. The electronic percussion instrument equipped with the pronunciation control 
means controlled to pronounce according to the condition of a signal according to the 

25 blow from said pad sensor when pronouncing synchronizing with the blow event of 
said rim section. 



DETAILED DESCRIPTION 



30 [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic percussion instrument 
which has the pad section which has the face which built in the pad sensor, and the 
rim section which built in the rim sensor which is formed in the perimeter of this pad 
35 section and detects the existence of a blow at least. 
[0002] 

[Description of the Prior Art] What consisted of only pads which detect striking power, 
and the thing which has the rim section which built the rim sensor which detects the 
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existence of a blow at least in the perimeter of a pad are in an electronic percussion 
instrument. There is a thing which was indicated by JP,6- 175651, A to have the rim 
section. Such an electronic percussion instrument of a configuration performs the 
usual percussion instrument performance, when a pad is struck, and when only a rim 
5 is struck, it can perform the rim shot performance pronounced in a different hard tone 
from the usual percussion instrument performance. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it had the problem of barring the 
flow of performance actuation in order to have to operate the tone configuration switch 

10 prepared separately when changing a tone in the middle of a performance since the 
tone pronounced when a pad is struck is only a first-sound color set up beforehand. 
This invention is made in view of an above-mentioned point, and while a player 
performs, it aims at offering the electronic percussion instrument which can change a 
tone easily. 

15 [0004] 

[Means for Solving the Problem] The pad section which has the pad sensor by which 
the electronic percussion instrument concerning the 1st invention outputs a signal 
according to a blow, The rim section which has the rim sensor which is formed in the 
perimeter of said pad section and outputs a signal according to a blow, When said pad 

20 section is hit, it has the pronunciation control means controlled to pronounce in a tone 
which is different, respectively by the case where it is not indicated as the case where 
the signal according to the blow outputted from said rim sensor shows a press 
condition. In the electronic percussion instrument concerning the 1st invention, it 
becomes possible to change the case where only the pad section is hit independently, 

25 the case where the pad section and the rim section are mostly hit by coincidence, and 
the case where the pad section is hit after the rim section had been pressed by the 
operator (this condition differs from the condition of having been hit) in a tone. That is, 
since nothing is outputted from a rim sensor when only the pad section is hit 
independently, a pronunciation control means is pronounced in the tone (the 1st tone) 

30 adapted to the usual blow performance. Since, as for the signal according to the blow 
outputted from a rim sensor, a blow condition will be shown when the pad section and 
the rim section are mostly hit by coincidence, a pronunciation control means is 
pronounced in the tone (the 2nd tone) adapted to a rim shot performance. Moreover, 
after the rim section had been pressed by the operator, when the pad section is hit, 

35 since the signal according to the blow outputted from a rim sensor will show a press 
condition, a pronunciation control means is pronounced in a different tone (the 3rd 
tone) from the usual blow performance. Since the tone can be changed by it according 
to whether the rim section is pressed when the pad section is hit by this, a player can 
change a tone easily, performing. 

40 [0005] The pad section which has the pad sensor by which the electronic percussion 
instrument concerning the 2nd invention outputs a signal according to a blow, The rim 
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section which has the rim sensor which is formed in the perimeter of said pad section 
and outputs a signal according to a blow, In pronouncing synchronizing with the blow 
event of said pad section, it pronounces in the tone according to the condition of a 
signal according to the blow from said rim sensor. In pronouncing synchronizing with 
5 the blow event of said rim section, it has the pronunciation control means controlled to 
pronounce according to the condition of a signal according to the blow from said pad 
sensor. In the electronic percussion instrument concerning the 2nd invention, it 
becomes possible to change the tone pronounced according to which should be 
previously hit between the pad section and the rim section. That is, since nothing is 

10 outputted from a rim sensor when only the pad section is hit independently, a 
pronunciation control means is pronounced in the tone (the 1st tone) adapted to the 
usual blow performance. Although the pad section and the rim section were mostly hit 
by coincidence, when the direction of the pad section is hit a little previously, it 
pronounces in the tone according to the condition of a signal according to the blow 

15 from a rim sensor. For example, when the signal according to the blow from a rim 
sensor shows a press condition, it pronounces in a different tone (the 2nd tone) from 
the usual blow performance. Although the pad section and the rim section were mostly 
hit by coincidence, when the direction of the rim section is hit a little previously, it 
pronounces in the tone according to the condition of a signal according to the blow 

20 from a pad sensor. For example, it is judged that the pad section and the rim section 
were struck by coincidence when the signal according to the blow from a pad sensor 
was beyond a predetermined value. It pronounces in the tone (the 3rd tone) adapted to 
an opening rim shot performance, in below a predetermined value, judges that only 
the rim section was struck, it is judged as the thing which is pronounced in the tone 

25 (the 4th tone) adapted to a closed rim shot performance or by which only the rim 
section was pressed, and discharge processing is performed. Since the tone can be 
changed by it according to whether the rim section is pressed even when only the pad 
section is struck by this, a player can change a tone easily, performing. 
[0006] 

30 [Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this 
invention is explained using an accompanying drawing. Drawing 2 is the hard 
configuration block Fig. showing the gestalt of 1 operation of the electronic percussion 
instrument concerning this invention, and drawing 3 is drawing showing the outline 
configuration of the pad section of this electronic percussion instrument, and the rim 

35 section. This electronic percussion instrument is constituted so that various kinds of 
processings may be performed under control of a microcomputer including a 
microprocessor unit (CPU) 21, program memory (ROM) 22, data, and working RAM 23. 
CPU21 controls actuation of this whole electronic percussion instrument. Program 
memory 22 stores the various programs and the various data of CPU21, and consists 

40 of read only memories (ROM). Data and working RAM 23 memorize temporarily the 
various data generated in case CPU21 performs a program, and the predetermined 
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address field of random access memory (RAM) is assigned, respectively, and they are 
used as various kinds of registers and flags. 

[0007] The sensor interface (I/F) 24, the panel interface (I/F) 25, MIDI interface (I/F) 
26, and the sound-source circuit 27 are connected to this microcomputer through data 
5 and address bus 2B. The sensor interface 24 inputs the detecting signal from the 
sensor 28 (the pad sensor 34 and rim sensor 35) formed in the pad section 31 of an 
electronic percussion instrument, and the rim section 32, and changes it into the 
signal which can be processed with a microcomputer. An electronic percussion 
instrument is constituted from a dished disk with a shallow bottom by the pad section 

10 31 and the rim section 32. The amount of [ of this dished disk ] flat part becomes the 
pad section 31, and a periphery edge turns into the rim section 32. The pad section 31 
and the rim section 32 are covered with rubber in the whole, and the pad plate 33 
which consists of an iron disk, the pad sensor 34 which detects vibration of this pad 
plate 33, and the rim sensor 35 which detects the existence of a blow of whether the 

15 rim section 32 was hit and the rim section are formed in it. Sensors 28 are the pad 
sensor 34 and the rim sensor 35. The pad sensor 34 consists of piezoelectric devices, 
and outputs the signal corresponding to by the striking power of which the pad section 
31 was hit. On the other hand, the rim sensor 35 consists of ring like sheet (film) 
switches, and outputs the ON / off signal of how with which the rim section 32 was hit. 

20 In addition, although the pad section 31 and the rim section 32 consist of various 
components in addition to this, they omit about those details here. 

[0008] The panel interface 25 is established corresponding to each handler (switch) 
prepared in the control panel 29, and outputs the actuation data according to the 
actuation condition of each handler. A control panel 29 contains various kinds of 

25 handlers for choosing, setting up and controlling the tone of the musical sound which 
should be generated, sound volume, effectiveness, etc. MIDI interface 26 exchanges 
MIDI data between external instruments. The concurrence of a musical-sound signal 
is possible for the sound-source circuit 27 by two or more channels, and the 
musical-sound signal based on the MIDI data given via data and address bus 2B is 

30 generated. The musical-sound signal generation method in the sound-source circuit 27 
may be the thing of what kind of method. For example, the memory read-out method 
which reads the musical-sound wave sampled-value data memorized in wave memory 
according to the address data which change corresponding to the pitch of the musical 
sound which should be generated one by one, or the above-mentioned address data is 

35 used as phase angle parameter data. The method with well-known FM method which 
performs the frequency modulation operation by two or more waves, and asks for 
musical-sound wave sampled-value data or AM method which performs an amplitude 
modulation operation and asks for musical-sound wave sampled-value data etc. is 
adopted suitably. The generated musical-sound signal is pronounced through sound 

40 system 2A which consists of amplifier and a loudspeaker from the sound-source circuit 
27. 
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[0009] Next, the example of the microcomputer of drawing 2 of operation is explained 
based on the flow chart of drawing 4 . Drawing 4 is drawing showing the main routine 
which a microcomputer performs. First, a microcomputer performs sensor processing 
according to the sensor output from the pad sensor 34 and the rim sensor 35. About 
5 the detail of this sensor processing, it mentions later. Next, a microcomputer performs 
panel processing corresponding to the various handlers of a control panel 29. In panel 
processing, when the tone selecting switch on a control panel 29 is operated, the note 
number corresponding to the operated tone is stored in the 1st pad tone register Pa, 
the 2nd putt tone register Pb, the 1st rim shot tone register Ro, and the 2nd rim shot 
10 tone register Rc, respectively. When a tone selecting switch is not operated, the initial 
value set up beforehand is stored in each register. In other processings, processing to 
the MIDI data supplied from MIDI interface 26 etc. is performed. 

[00 10] Drawing 1 is drawing showing the detail of sensor processing of drawing 4 . 
First, at step 11, the analog / digital (A/D) transform processing of the analog signal 

15 from the pad sensor 34 inputted through the sensor interface 24 are carried out, and it 
changes into a digital signal. Step 12 compares with the value of the last digital signal 
the value of the digital signal acquired at said step, judges whether the value is 
changing or not, it is for judging whether the pad section 31 was hit, when changeful 
(YES) to a value, it progresses to the following step 13, and when you have no change, 

20 it is jumped to step 1A. At step 13, since it is the thing of the hit initial stage at the 
time of this judgment and is not a final value according to a blow although judged with 
YES at step 12 according to it if the pad section 31 is hit, it stands by, time amount 
msec, i.e., a number, until it becomes a final value. And at step 14, the analog / digital 
(A/D) transform processing of the analog signal from the pad sensor 34 again inputted 

25 through the sensor interface 24 are carried out, it changes into a digital signal, and 
the digital signal is changed into a velocity at step 15. 

[0011] At step 16, ON/OFF state of whether the signal from the rim sensor 35 has 
inputted through the sensor interface 24 and the rim sensor 35 are detected, and, in 
the case of an ON state (YES), it progresses to the following step 17, and, in the case of 

30 an OFF state, progresses to step 18. It is the note number register note about the note 
number stored in the 1st pad tone register Pb at step 17. It stores in No. It is the note 
number register note about the note number stored in the 2nd pad tone register Pa at 
step 18. It stores in No. And the velocity and the note number register note which were 
obtained at Keown and said step 15 by step 19 It outputs to a sound source 27 by 

35 using as MIDI data the note number stored in No. It means that press actuation to the 
rim section 32 was not performed when the pad section 31 was hit the rim section 32 
having meant that press actuation was carried out by the stick, the hand, etc., and 
having been judged with NO before the pad section 31 was hit having been judged 
with YES at step 16. Therefore, the tone pronounced by the blow of the pad section 31 

40 according to whether press actuation of the rim section 32 was carried out before the 
blow of the pad section 31 can be changed, respectively, and the variation of the tone 
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pronounced can be increased. 

[0012] In step 1A, by hitting or pressing the rim section 32, it judges, and, in with an 
on-event (YES), progresses to step IB, and (NO) case carries out the return of whether 
the on-event was outputted from the rim sensor 35. [ which is not so ] In step IB, the 
5 analog / digital (A/D) transform processing of the analog signal outputted from the pad 
sensor 34 are carried out, and it changes into a digital signal. In addition, the standby 
process same before this step processing as step 13 may be performed. And by step 1C, 
this digital signal judges whether it is beyond a predetermined value, in beyond a 
predetermined value (YES), it progresses to the following step ID, and (NO) case 

10 progresses to step IE. [ which is not so ] Since it means that the opening rim shot 
performance the pad section 31 and the rim section 32 are struck by whose coincidence 
(hit) was performed, that the digital signal from the pad sensor 34 is beyond a 
predetermined value stores in note number register noteNo. the note number stored in 
the 1st rim shot tone register Ro in step ID. And Keown and the note number register 

15 note A return is outputted and carried out to a sound source 27 by using as MIDI data 
the note number stored in No. In addition, a velocity may be extracted like step 15 in 
this case. It means that the rim section 32 was pressed that the digital signal from the 
pad sensor 34 is smaller than a predetermined value, in order to have performed the 
closed rim shot performance by which only the rim section 32 is struck (hit) or to 

20 process the above-mentioned step 17. When the rim section 32 is struck by closed rim 
shot performance, after predetermined time (several msec) progress, the rim sensor 35 
will be in an OFF state, but when the rim section 32 is only pressed, the rim sensor 35 
is still an ON state also after predetermined time progress. So, at step IE, in order to 
carry out predetermined time progress, after only a number msec suspends processing 

25 after the judgment of step 1C, the rim sensor 35 judges that it is an ON state by step 
IF. Since it means that the rim section 32 was only pressed when the result of a 
judgment is an ON state (YES), it progresses to step 1G, and the return of the sound 
under pronunciation is dumped and carried out before this. That is, processing 
peculiar to a percussion instrument in which the sound under current pronunciation is 

30 dumped is performed by having pressed the rim section 32. Conversely, it is the note 
number register note about the note number which is step 1H and is stored in the 2nd 
rim shot tone register Rc since it means that the closed (hit) rim shot performance by 
which only the rim section 32 was struck was performed when a judgment result is an 
OFF state (NO). It stores in No. And Keown and the note number register note A 

35 return is outputted and carried out to a sound source 27 by using as MIDI data the 
note number stored in No. 

[0013] Although the case where it was constituted from the gestalt of above-mentioned 
operation by the ring like sheet (film) switch with which the rim sensor 34 outputs ON 
/ off signal was explained, you may constitute from a piezoelectric device like the pad 
40 sensor 34. In this case, what is necessary is to be about change of that output value 
like steps 11 and 12, and just to detect whether it is ****** instead of judging whether 
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they are those with a rim sensor on event like step 1A. moreover, when the rim sensor 
35 is a piezoelectric device step 16 - like the rim sensor 35 - ON/- off - instead of 
responding for whether being in which condition and outputting two kinds of tones 
alternatively It is good out of three or more tones for it to be selectable and also make 
5 a suitable tone, or the output value of the rim sensor 35 judges whether it is beyond a 
predetermined value, and you may make it change a tone according to it according to 
the output value between step 16 and step 17. The variation of tone selection can be 
made to increase further by this now. Moreover, although the gestalt of 
above-mentioned operation explained the case where a tone was changed by the case 

10 where they are the case where a rim shot is opening, and KUROZUDO, discharge 
processing of step IF is carried out to a NO and judgment **** case as it is, and it may 
not be made not to carry out pronunciation corresponding to a closed rim shot 
performance by step 1C to it. although the gestalt of above-mentioned operation 
explained the case where a rim sensor was an endless ring-like switch this — a 

15 semicircle arc and 1/3 - it divides into how [ circular ] among the two or more division, 
and you may make it change a tone according to what rim section was pressed or hit 
for example, the sheet switch of the shape of a ring of drawing 3 --" right and left - 2 - 
dividing - the sheet switch of a semicircle arc - carrying out - right and left the 
note number which judged which switch was hit / pressed in front of steps 17, ID, and 

20 1H, and was stored in the tone register according to the judgment result - note 
number register note You may make it store in No. A tone variation can be made to 
increase more by doing in this way. Furthermore, even if it divides a rim switch into 
plurality, it constitutes each from a piezoelectric device and it chooses a tone according 
to an output value as mentioned above, more tone variations can be given. A rim 

25 sensor may be divided, instead of changing a tone according to which rim sensor was 
hit / pressed, a foot pedal etc. is prepared without dividing a rim sensor, ON/OFF state 
of a foot pedal are judged in front of steps 17, ID, and 1H, according to it, a tone may 
be switched or a tone may be switched according to the control input of a foot pedal. 
Although only the condition according to the number of partitions can be detected 

30 when a rim sensor is divided, a ring-like sheet switch is formed for a piezoelectric 
device in the both ends of a ring-like griddle, respectively, blow/press location of the 
rim section 32 is detected according to the output from both piezoelectric devices, and 
you may make it switch a tone according to the blow/press location. For example, in 
the case of a ring-like griddle like drawing 3 , blow/press location between vertical 

35 both piezoelectric devices is detectable by preparing a piezoelectric device in vertical 
both ends. Moreover, if three piezoelectric devices are prepared, since blow/press 
location over a ring-like griddle at large is detectable, you may make it switch the tone 
according to the location. Although the gestalt of above-mentioned operation explained 
the case where a tone was changed, it may be made to carry out modification control of 

40 the various properties about musical sound other than a tone. 
[0014] 
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[Effect of the Invention] According to this invention, while a player performs in an 
electronic percussion instrument, it comes and there is effectiveness to say that a tone 
can be changed easily. 



5 DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing showing the detail configuration of sensor processing of drawing 
4 . 

10 [Drawing 2] The hard configuration block Fig. showing the gestalt of 1 operation of the 
electronic percussion instrument concerning this invention. 

[Drawing 31 Drawing showing the outline configuration of the pad section of an 
electronic percussion instrument, and the rim section concerning this invention. 
[Drawing 4] Drawing showing the main routine processing which a microcomputer 
15 performs. 

[Description of Notations] 

21 [ A sensor interface 25 / ■- A panel interface, 26 / - A MIDI interface, 27 / - A 
sound-source circuit, 28 / ~ A sensor, 29 / A control panel, 2A I - A sound system, 31 / 
-- The pad section, 32 / - The rim section, 33 / — A pad plate, 34 / -- A pad sensor, 35 / - 
20 Rim sensor ] - CPU, 22 - Program memory, 23 - Data and Working RAM, 24 



[Translation done.] 
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-f ^ □ p > tf a. - * © w»©t k sawsas zmn? % 
<t5ti^nTi^. cpu2ih r ©a^frsuss 

£#Wfbf££fMP-f •SfcO-Cafe-S. ^P^A/^EU 2 
21JCPU2 l©§l^n^7A^lT-^*»»t 20 
3fc©T&D, U- K^->'J— ^^E'J (ROM) 
$tlTV^-5„ •T—?X.Zt'7-*>t/RAM2 3 te. CP 
U2 l^yp^^A^UffT^^tc^^T^^a?-^ 

U (RAM) <Dffrfe<D7\*U7.mi£tf J tft-£tim*)mT 

[0 0 0 7] ?P3>fa-^l:K, 
yi7Kl/XA*X2B^LT, t>^>^-7x-fX 

(I/F) 2 4, /1*JU-f — 7i< 7. (I/F) 2 
5, (I/F) 26S.^jg 30 

[HISS2 7Ai«gc$nT^S. t>it-f>^-7i-f7 2 
4tt. nttmmorty FSB 3 l £'JA«3 2rtfc«W- 
5nTM5t>t2 8 (/ly K-fe>+f3 4&tfUAt> 
U-3 5) 3^&©*fflfll**A*b, V-fi7P3>t;3.- 

SB3 1 <t'J A«&3 2 fC«fcoTJSO^^Jni«<7)Rffi*^« 

j^$n^<, ;r©m#©R4g©¥*sgB#av-w h«3 i t 

Ag&3 2IJtfr$3 , ATlt)nT*t), ^•CD'ftC^roR 
fi*^a5/VyK7 1 l/-h3 3<!:. d©/V.y Y~7"\s — h 40 
3 3<Dffi»£&ai-f H-tr>-y-3 4 £. U ABB 3 2 

H-b>-9-3 4 <hD Air>D-3 5©:t1:*5. A 
yHt>*3 4 «JEm*^-e«fiE$tlT*5 0 . /V;HS 

3 i a*£*n£»*©jT»aTiT**nfc*>fc#*ufc«^ 

C7^;WA) X-f >y^T?«^$nT*5 0, DAgB 3 27!i* 
/1^KS&3 l&tf'J ASB3 2te'©ftflKfca*©SBq c &T 50 



#M¥9 - 1 9 8 0 4 0 
4 

[0 0 0 8] /^M>?-7i-fX2 5tt. 
;U2 QCRtf&nfc**©*^ U^yf) 
THW&tlT*0, &^©^ff^©l&ftMmf;:j£;b*:l£ 

^©#e. ti, &a«&a& isae, «9»-r*fc»© 

•fX2 6H MWBtOHTfM I D I f-i'ro^'Jt 
L'XA'X 2B&IfiH^enfeM I D I x-^f'S 

^Mi^— ^s^a&SFM^a;, &*tr>«ga&asiJ¥ 
#©4i»o*sc*«aifi:«fflsnTVi5. fimB2 7*> 

[0 0 0 9] ^IC, @2©7-f i7PP>tfrL-^<73»f^ 
m04O7P-ff- NJCX^TKWT^. 04(1 

■^-r^pp>t°3— ^off 3*-r >;i/— 5 1 > : £*Tiatr 

: FK»*L/fcA^;naa*ff'5. /^Wlflt Jiff! 
A^^2 9 ±©^ftjtlRX-f -y fttcm&tZ 

a, sn&aafcstjeu&y' — h^->A**mi 

b. fgl ©U A->a y hffel/yX^R oR0t?g2©'J 

nfcM i d i ^-tnzttTzmmtzz&n o» 
[0010] m 1 \tm 4 <D-t>^mm<Dmm^-irmx' 

Xfy7"llT'H t>^>^-7x< 
X 2 4^bTA^UTtfeA'y K-fe>-y-3 4*^C0T 
^n^Wt7tny/r-f^* (A/D) S«$ag 

itt^ s^^jMt«icxai'r&. xf77"i2it /i-v 
^*3&»af5^**a«b, mizmt&o (yes) ©a^ 



( 4 ) 

5 

lAI:yt>^t5. 7fy^l3TU. /fy KffiS 1 
tmm^n^t^tWZ^T^TVfl 2TYESi:*iJ 

•5. -?-UT, XT7 7'14fSa;, t>t-f>^-7i 
-fX 2 4^LTAALTffcA7 K-fc>-y-3 4#>£>CD 
7:*-ayflM**7:*-n^/7VS>*A' (A/D) 
IbTT-Ty^MfC'Iib. Xf7^15TfOf 10 

[0 0 11] Xr-yyiem UAt>ii-3 5^b© 

SfcltiU *>#tt (YES) Ol^li*fflXf7^1 
7fCil^, t7!KiOi^tt7fyyi 8tCjttf» Xt 

nwiiy- h±>A£./ — h^->AUv ? 7.^n o t e 
No. XfyT'lSm S2 0AyH 

^fil/i/X^P a\ZfemZtlT^Z>;— h^->A*=£y— 20 
l-t>A'l/yX^note No. CtelfrrSo -^U 
T. Xf^7"l 9t, MIBX^^^l 5T;# 

fitlfc'vO^f-fS^y-h^Al/^^no t e 
No. CftS4$ntt^/ - htW^M I D I r-i" 
tLTtii2 7 fCffi^T^o XT77 t 16TYESt« 

Tiffed tSritBfcU NOt^J^nfct^? 

Aty K«3 liW*Snt9AT'JA«3 2 fCSTT^Jf 

Ay H«S 3 10lT*WfcUA«3 2 3ft»lfffi*f^*nTV» 
fctf^SjfcKjfc&TAty K«3 l<0JT»fc«£-3T*S;* 

[0 0 12] 7f77'lAT(l <JA«3 2*«fT»Xtt 
J¥BESn-5r tCtoT, iJAt>t3 5*e.t>-fC 

(YES) Cl^JXf'^l BKit*., -?"5T?ttV> 
(NO) «^tt'J^->T5. XT77'lBm rty 
Ht>^3 4*f,tti*Sft?.7toyf^7tn^/ 40 
r-f-^Jl' (A/D) flSSlllT-f S^Wt^fc* 
SIT 5. ^©7vTy7 F ffil<Di[:XT771 3t 

U 3f^««± (YES) ffli^tt*®Xf771 DfC 

(NO) ^H7f77l EtCjttfo 
A7 K-t>+»"3 4i^fflT^ ^JWI^/W9r5£ffi£(-tT 
*4t^5Cttt. /ty KSB3 li'J ABB 3 2*^B#fc 

op^n^> (jT*$n*) t- :/>>j a->3 h^#**fr 

foftfc££«**T*©T, Xf77lDTIt mi (D 50 



#58^9 - 1 9 8 0 4 0 
6 

UA-/3 7 h^fi^x^Roc^nr^y-h 

t>A*y-ht>ni/-^noteNo. IcIS-i^T 
£>„ fit, 3r— T>;Rtf/ — HtWtU^^n o t 
e No. Ciasnt^S; - ht>A'5:M I D I f 
-^tUTf«2 7»rtH7jUT>J^->-r«»» ft43, ' 
Xf77l 5tf>J;5t::^n->?V£JfcttJLTt> 
cfc^o /17 K-fe>-t>-3 4^?>©f^ 5>*JHI-5*«j?r£ffl[ 
J:0t>/>S^t^5i:ttt, 'J ASK 3 2£l?ftnVfrn& 

^XtttfFjZECDX^y^l 7©ffla*fT-5&»K:'JAffl3 
2*JffJESnfcct*jt*TS. UA8B3 2>&i£m-x* 

h*u A-> 3 y hat#-eop*»nfc«^fctt, mantra (ft 

ms e c) *§jII£K:H'JA-t:>tr3 5tt*7«IBt*:* 
^ UA6B3 2^¥fC*fBESnfe«-&fctt^f^W«lil 
«-Ct>UA-fe>it3 5tt*>«*©**T?**. ^£ 
T% Xf77'lEm Xf77lC(D«t> BfjeP* 
M<iii*-B-*fcJe>fc|(cms e c £W«JH£#lI:bTrt»5 
Xf y ^ 1 F T U A-t >ir 3 5 <Jf 5 J&»©W 

^^ff-5» W«©»*36«*>«5« (YES) ®«^tt. 
'JASS3 2*5#ftWff$nfc^t ; &*'*-r^roT. Xf 
771 Gfcjfl*-, £ft£UI&fc5B ; 6f't»© : &*y>:7'UT'J 
*->TS. Tteto*,. UASB3 2j&*WESttfc;:ifc: 

MS^fro. i»»:W««S*3&**7tt« (NO) 
T771HT, S2fflUA->37hffil/-WRcl: 

nxn 3 y - h -r >n*£ / - h •* >/\* v vx 9 n 

ote No. fCt&i&Trs. ^bT, *-T>Rtf,/- 
ht>A'l/yX^note No. ttte^tlT^S / 
-h^->A*M I D I r-^ibTfiS2 7 CUJAl/T 
>J*->T5o 

[0 0 13] ±^CD*Jg<O^IET«, UAt>U-3 4rt< 

T>/Tx{§^£tB;>jT3>j >7#©->- h (x^;u 

A) X-f y5=-T«J«$*lT^*»^K:t3^T«Wbfc 
*«, r\y K-fe>1t3 4W«fc5fcffm&^'Tfflij£LT*>«fc 
croJl-&tc«. Xry7lA0i5C l JAt>D-t 
>-f"<>htf Oa>i*-3:fr*J5rr*ftto0fc, Xf7 7l 

*ia-r*«fc5»cTntfj:vs. u A-t>-y-3 s^ee 

mm^<DWi-£\zU, 7f77i6©J:^l:'JAt>l}-3 
«««fctH2rr*fWDt)K:. f©fflMl:»5i;T3ffe 
XJiX^yTl 6 t7f77l 7 ©H^UA-fe>U- 

Aya? h^-7>©S^t^a-XKC*^ttf 



( 5 ) 

7 

Tte, 'JA-fe>tJ-*i'J >^«W«^X-f y^-©»^fc-3 

^TRWbfcA*. ift**n«*^. 3»oina«ft 

i*<7) ±3 C*ftKBIt#«ll/. ££<D'J ASB*«if EX« 

7. * \z&® £ nfc y - h ± >n & ; - y & > a* v ^ 

note No. Kt&ilfrrSJ: "5 K btfc <fcV»o 

^ L, -5-n^n*EE«m^-e«j*b, was© .t 3 k ma* 



#H¥9- 19 8 0 4 0 
8 

[0 0 14] 

t«w©«6*] c: ©seek .knar, «^jt*«k:*v»t 

[01] 0 4©-fe>+t-Mi|(Op^«^ ; £:^-rglo 

[0 2] £©«WK:#*«^tt*»©-*tt©»«& 

Ki^Ov 7 0. 
[03] Cro»Hjtr#^,«^ff^©A e -> F*t'J A 

[04] V-f i7D3 >tfrL — ^(Dff >;U— 

[^©SftSU] 

2 1— CPU, 2 2-^0^7^^^^ 2 3-f-^ 
W7-+>^RAM, 2 4-t>D--f^-7x-f 
7., 2 5-/^M>^-7x-fX, 26-MIDW 
>^-7i-TX, 2 7 •■■^iHlgS. 2 8-fe>+K 2 9 
2A--*7>h*v'XfA. 3 1-/"WK 
SB, 3 2-'Ji*gB, 3 3-r«y F:7V— K 3 
K-fc>+K 3 5-'JAt>t 



[0 2] 



C; 



I CPU I ! ROM I I RAM | IMIDI I /F k-> 

"^T TT it fiff 

22 \) 23 S U 2 6 



21 



[0 3] 



[0 4] 



Jj 



> 33 



|-te^»l /f| >^ 24 |^*/M/f] ^~ 25 
[ " 28 | ~| ^~ 29 



27 



2A 




( 




) 


* 


















I 




I 
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[mil 



11 



12 



NO 



YES. 



13 
14 
15 



it£m s e cWo 



16 




IT 



10 



1A 



IB 



1C 



ID 



note No. <=P b 



note No. 0=P a 



MIDI OUT 




YES. 



y<y Kir>ifr^A/D#Idl 




YES 



IE 



s e c#o J IF 




1H 



note No. <=>R o 
MIDI OUT 



YES 



note No. <J=>R c 
MIDI OUT 



ig ^ | 38* tfroffargy^s 



